THERE are many studies of the association between atherosclerosis and malignant disease. Grosse (1958) in a review of the subject found that the cancer atherosclerosis relationship has been investigated by 15 authors in over 36,000 post mortem examinations, 11,000 of which were on cancer cases. He found that in all series the incidence and severity of atherosclerotic lesions are significantly less than in the controls.
The results of the large majority of these studies are based on the assessment of many observers using widely varying techniques. In the majority of series the cancer patients are separated from the remainder, thus selected groups of patients with malignant disease are compared with selected groups in whom coronary artery and cerebro-vascular disease probably form the principal causes of death.
The present investigation consists of a comparison of the extent and type of atherosclerosis occurring in patients with malignant disease and that found in an unselected autopsy series.
MATERIALS AND METHODS
There were 141 patients whose ages ranged from the 4th to the 9th decade in whom a diagnosis of malignant disease was confirmed by histological examination of affected tissues. No other criteria were used for selection and the group, therefore, also includes patients who were obese, hypertensive or had ischaemic heart disease.
The extent and type of atherosclerosis in this group was compared with that in an unselected series of 595 subjects which includes the group of patients with malignant disease.
The aorta, coronary and cerebral vessels were examined after fixation in 10 per cent formol saline using the technique described by Gore and Tejada (1957) (Table  I ). The area in tenths of fatty, ulcerated and calcified lesions was measured separately and the remaining portion of tenths ascribed to fibrous lesions. In areas in which there was both ulceration and calcification each was measured separately. All the vessels were examined without knowledge of the sex, age or cause of death of the subjects. This information was subsequently obtained from the autopsy reports.
The observed distributions by the area or type of atherosclerosis, found at autopsy in subjects who had malignant disease, was compared with the distribution expected on the hypothesis that the proportionate distribution of area or type of atherosclerosis in these subjects is the same as that in all patients combined (i.e., null hypothesis).
Because of the differences in distribution of atherosclerosis between the two sexes these have been kept separate throughout the analysis. Both the observed and expected distributions have been standardised to allow for the possible effects of differences in the distribution by age of the various groups compared (Bradford Hill, 1961) . The significance of the differences between these observed and expected distributions has been assessed by the chi squared test (Bradford Hill, 1961) and the level of significance used is P > 0*05. Tables II and III show that in patients with malignant disease fewer specimens of aortic and coronary arteries fall into the larger atherosclerotic area groups (C, D) than expected on the basis of the distribution in the overall group. The differences are statistically significant in male patients in both aorta and coronary arteries and inspection of the data showed that these changes are consistent in all decades in both sexes. Table IV shows that the observed numbers of cerebral artery specimens in the larger area groups is smaller than in the overall group, but the difference is not statistically significant.
RESULTS
Tables V, VI and VII show that no significant difference occurs between the observed numbers of patients with malignant disease of each sex with each proportion of atherosclerosis as fatty (Table V) , ulcerative (Table VI) , and calcified lesions (Table VII) and those expected on the basis of the distribution in the overall group after standardisation for age and area group. However, there is a proportionate decrease in the amount of calcified lesions in the aorta and coronary arteries of both sexes. (1947) considered that the early stages of atherosclerosis could recede rapidly and also found less lipid in the intima of patients with weight loss than in the controls. Creed et al. (1955), however, considered that rapid weight loss may be associated with the development of atherosclerosis because of the overloading of the blood plasma with lipid from the fat stores.
In this present series there was no significant alteration in the proportion of fatty plaques in the atherosclerotic intima and it is of interest that 24 of the 141 patients were still obese at the time of autopsy. Resorption of fatty plaques alone Results of a comparison between those subjects who were thin and emaciated at autopsy and the overall group and this present group and the overall group appears to indicate that the reduction in severity of atherosclerosis is more marked in those patients with malignant disease (Eakins, 1963) . This would indicate that weight loss alone does not account for the reduction of atherosclerosis in malignant disease.
Hueck (1920) considered that cachexia from cancer favours calcification of arteries. Elkeles (1959), however, found that patients with cancer (except of the respiratory tract) had much less calcification in their abdominal aortas on radiological examination than had controls. He suggested that a biochemical system with an increased affinity of the lipoids and proteins to calcium leads to calcified atherosclerosis and to relative immunity to cancer.
This present study does not substantiate any significant alteration in the proportion of calcification of atherosclerotic aortic or coronary artery intima. There is, however, a small but consistent increase in both sexes in those without calcification (Table VI) . This small reduction does not, however, appear to substantiate the findings of Elkeles (1959) .
It has been shown that as the area of intima involved with atherosclerosis increases so also does the proportion of that intima which is calcified or ulcerated (Eakins 1963) . A group of patients, therefore, with a lower extent of atherosclerosis than the overall group will also have a smaller proportion of calcified and ulcerative lesions. The reduction in the extent and severity of the atherosclerosis both as regards ulcerative and calcified lesions may account for Elkeles ' (1959) radiological findings rather than a lack of affinity of the fat and protein in the atherosclerotic plaques for calcium salts. Juhl (1955) found atherosclerotic lesions less pronounced in cancer patients than in controls and considered that tumours inhibit in some way the development of atherosclerosis and that the basis of this inhibition should be sought in the relationship of cholesterol or its derivatives to the development and growth of malignant tumours. This has, however, not been substantiated.
The attempts, therefore, to explain the reduced severity of atherosclerosis in malignant disease on a basis of weight loss or hypotheses on biochemical systems with an affinity for calcium are not supported by this survey.
The distribution of malignant growths, e.g., of the stomach (Macafee, 1962) and ischaemic heart disease (Bronte Stewart, 1961) between different blood groups and the reported familial incidence of hypertension and hypercholesterolaemia (Boas et al., 1948) raise the possibility of a genetic mechanism being the basis for the reduced severity of atherosclerosis in these patients. However, this is almost entirely speculative and no clear answer is available at present for the findings in this survey.
SUMMARY
A macroscopic study of atherosclerosis in 140 patients with malignant disease reveals a reduction in extent of intima affected but no alteration in the proportionate distribution of fatty ulcerative and calcified lesions.
